Protein kinase A activity in permeabilized cells as an approximation to in vivo activity.
Permeabilized germlings from the dimorphic fungus Mucor rouxii were used for in situ measurement of protein kinase A (PKA) activation, to compare the results with those obtained in vitro at low or high (nonlinear) enzyme concentrations. The apparent total activity per cell when measured in situ is 5- to 10-fold lower than the in vitro measured activity in crude extracts from those cells. Polyamines and NaCl stimulate the activity in situ. The apparent relative specific activity of the in situ measured PKA toward four peptide substrates is similar to the results obtained in vitro at high holoenzyme concentration and not to those obtained with the free catalytic subunit. Saturation in the activation of PKA by cAMP in situ is attained at low concentrations (2 to 10 microM), while in vitro, at high holoenzyme concentration, no saturation was attained up to 1 mM cAMP (V. Zaremberg et al. Arch. Biochem. Biophys. 381, 74-82, 2000). Activation of PKA by site-selective cAMP analogs is assayed in situ and in vitro at two enzyme concentrations. Site B-selective cAMP analogs are good activators of PKA at low enzyme concentration in vitro but poor activators either at high enzyme concentration in vitro or in permeabilized cells. A physiological correlation with the behavior of site-selective analogs in situ is demonstrated in vivo when assaying the effect of increasing concentrations of site-selective cAMP analogs on the impairment of polarized growth of M. rouxii spores.